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( 57 ) ABSTRACT 
An electronic device has a method capable of automatically 
executing angle rotation . A second body is rotatably con 
nected to a first body of the electronic device . A hinge 
mechanism is disposed between the first body and the 
second body . The hinge mechanism includes a hinge com 
ponent , a motor unit , a coupling component and an angle 
detecting unit . The first body and the second body are 
connected to the hinge component . The motor unit is elec 
trically connected to a controller of the electronic device . 
The coupling component is connected between the hinge 
component and the motor unit . The angle detecting unit is 
connected to the hinge component or the coupling compo 
nent to read its rotary angle . The controller drives the motor 
unit to rotate the hinge component via the coupling com 
ponent , and the second body can be moved relative to the 
first body and be fixed at a predetermined position . 
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HINGE MECHANISM , ELECTRONIC According to the claimed disclosure , a hinge mechanism 
DEVICE AND METHOD CAPABLE OF capable of automatically executing angle rotation includes at 
AUTOMATICALLY EXECUTING ANGLE least two rotation axles , a rotating component , a motor unit 

ROTATION and an angle detecting unit . The at least two rotation axles 
are connected with each other in a non - coaxial manner . The 

BACKGROUND OF THE INVENTION rotating component is connected to the at least two rotation 
axles . The motor unit is connected to the rotating compo 

1. Field of the Invention nent . The motor unit drives the rotating component to rotate 
relative to one of the at least two rotation axles , so as to The present disclosure relates to a hinge mechanism and a related electronic device and a related operational method , 10 rotate the other rotation axle of the at least two rotation axles around the one of the rotation axles via the rotating com and more particularly , to a hinge mechanism capable of 

automatically executing angle rotation and a related elec ponent . The angle detecting unit is connected to the motor 
tronic device and a related operational method . unit or the rotating component and adapted to acquire a 

rotary angle of the rotating component generated by the 
2. Description of the Prior Art 15 motor unit . 

According to the claimed disclosure , the hinge mecha 
A conventional notebook computer includes a screen part nism further includes a transmission gear set engaged 

and a host part rotatably connected with each other . The between the at least two rotation axles . The rotating com 
screen part is manually folded or unfolded relative to the ponent pushes the other rotation axle and drives the other 
host part while the user uses the notebook computer , and the 20 rotation axle to rotate around the one of the rotation axles via 
conventional manual operation method is complicated . the transmission gear set . 
Thus , design of a notebook computer capable of automati- According to the claimed disclosure , the hinge mecha 
cally folding and unfolding the screen part to a specific angle nism further includes a bridging component , and the angle 
is an important issue in the related computer apparatus detecting unit is connected to the rotating component via the 
industry . 25 bridging component . The bridging component is a gear set 

or a transmission belt set . 
SUMMARY OF THE INVENTION According to the claimed disclosure , the bridging com 

ponent utilizes a bridging gear to engage with a toothed 
The present disclosure provides a hinge mechanism structure of the rotating component . 

capable of automatically executing angle rotation and a 30 According to the claimed disclosure , the hinge mecha 
related electronic device and a related operational method nism further includes an axle coupling component connected 
for solving above drawbacks . between the motor unit and the rotating component , and the 

According to the claimed disclosure , motor unit drives the axle coupling component to guide 
According to the claimed disclosure , a hinge mechanism rotation of the rotating component . 

capable of automatically executing angle rotation includes a 35 According to the claimed disclosure , the bridging com 
rotation axle , a first connecting component , a second con- ponent utilizes a bridging gear to engage with a toothed 
necting component , an angle detecting unit and a motor unit . structure of the axle coupling component . 
The first connecting component is rotatably connected to the According to the claimed disclosure , the rotating compo 
rotation axle . The second connecting component is fixed to nent includes a base portion and a stretching portion , the 
the rotation axle . The angle detecting unit is disposed on an 40 base portion is fixed to the axle coupling component and 
end of the rotation axle and adapted to acquire a rotary angle connected to the one of the rotation axles in a loose fit 
of the rotation axle . The angle detecting unit can be a manner , an end of the stretching portion is connected to the 
potentiometer , a gravity sensor or an acceleration sensor . base portion and the other end of the stretching portion is 
The motor unit is connected to the rotation axle . The motor fixed to the other rotation axle . 
unit drives rotation of the rotation axle and the second 45 According to the claimed disclosure , a locking hole is 
connecting component in accordance with acquired infor- formed on the axle coupling component , the rotating com 
mation of the angle detecting unit . ponent further includes a fixing component , and the fixing 

According to the claimed disclosure , the hinge mecha- component passes through the base portion and the locking 
nism further includes an axle coupling component connected hole to assemble with the rotating component and the axle 
between the rotation axle and the motor unit . The motor unit 50 coupling component . 
drives the rotation of the rotation axle and the second According to the claimed disclosure , the one of the 
connecting component via the axle coupling component . rotation axles is static while the rotating component is 

According to the claimed disclosure , an annular slot is rotated by the axle coupling component . 
formed on the rotation axle , the annular slot is sheathed by According to the claimed disclosure , the hinge mecha 
the first connecting component , and the second connecting 55 nism further includes at least one twisting component , two 
component is engaged with the annular slot to be synchro- ends of the at least one twisting component are respectively 
nously rotated in accordance with the rotation axle . disposed on the at least two rotation axles , or the at least one 

According to the claimed disclosure , the rotation axle is twisting component is disposed on at least one of the at least 
a pillar structure having an indentation , an end of the motor two rotation axles . 
unit is a shaft structure having a concave , two ends of the 60 According to the claimed disclosure , the motor unit is 
axle coupling component are respectively engaged with the connected to the rotating component via the bridging com 
indentation of the rotation axle and the concave of the motor ponent . 
unit . According to the claimed disclosure , an electronic device 

According to the claimed disclosure , the hinge mecha- capable of automatically executing angle rotation includes a 
nism further utilizes a fixing component passing through the 65 first body , a second body and a hinge mechanism . The first 
axle coupling component to assemble with the rotation axle body has a controller . The second body is rotatably con 
and / or the motor unit . nected to the first body . The hinge mechanism is disposed 
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between the first body and the second body . The hinge conforms to the threshold range since the second body is 
mechanism includes a hinge component , a motor unit and an rotated , so as to decide whether the motor unit is driven to 
angle detecting unit . Two parts of the hinge component are rotate the second body . 
respectively connected to the first body and the second body . According to the claimed disclosure , the controller uti 
The motor unit is electrically connected with the controller 5 lizes a camera of the electronic device to execute human face 
to drive the hinge component . The angle detecting unit is identification procedure , to analyze whether a human face 
linked to the hinge component or the motor unit to acquire pattern inside a capturing image captured by the camera is 
its rotary angle . The controller drives the motor unit to guide located at a predetermined position , so as to determine 
rotation of the second body relative to the first body by the whether the motor unit is driven to rotate the second body . 
hinge component in accordance with acquired information The present disclosure utilizes the angle detecting unit to 
of the angle detecting unit while a specific condition is detect the included angle of the screen relative to the host of 
achieved , so as to position the second body at a predeter- the electronic device . The hinge mechanism can automati 
mined angle . cally rotate the screen to the predetermined angle ( which can 

According to the claimed disclosure , the hinge component be set by the user ) while the included angle is larger than or 
includes a rotation axle , a first connecting component and a smaller than the predetermined value or the predetermined 
second connecting component . The angle detecting unit is range . The hinge mechanism can be a uniaxial hinge design , 
disposed on an end of the rotation axle to acquire a rotary the motor unit directly utilizes the rotation axle to rotate the 
angle of the rotation axle . The first connecting component is screen relative to the host ; further , the hinge mechanism can 
rotatably disposed on the rotation axle and further connected 20 be a biaxial hinge design , the motor unit drives rotation of 
to the first body . The second connecting component is fixed the rotating component , the rotating component does not 
to the rotation axle and connected to the second body . move the first rotation axle while being rotated ( which 

According to the claimed disclosure , the hinge component means the rotating component is idling ) , and the rotating 
further includes an axle coupling component connected component still can encircle the second rotation axle around 
between the rotation axle and the motor unit , and the motor 25 the first rotation axle to rotate the screen relative to the host . 
unit drives rotation of the rotation axle and the second These and other objectives of the present invention will connecting component via the axle coupling component . no doubt become obvious to those of ordinary skill in the art According to the claimed disclosure , the hinge component after reading the following detailed description of the pre includes at least two rotation axles and a rotating compo ferred embodiment that is illustrated in the various figures nent . The at least two rotation axles are connected with each 30 and drawings . other in a non - coaxial manner . One of the at least two 
rotation axles is connected to the first body by a first BRIEF DESCRIPTION OF THE DRAWINGS connecting component , and the other rotation axle of the at 
least two rotation axles is connected to the second body by FIG . 1 and FIG . 2 respectively are diagrams of an a second connecting component . The rotating component is 35 electronic device in different operation modes according to connected to the at least two rotation axles . The motor unit an embodiment of the present disclosure . is connected to the rotating component , and the motor unit 
drives the rotating component to rotate relative to the one of FIG . 3 is a partial diagram of the electronic device in 
the rotation axles , so as to utilize the rotating component to another view according to the embodiment of the present 
rotate the other rotation axle around the one of the rotation 40 disclosure . 
axles . FIG . 4 is an exploded diagram of a hinge mechanism 

According to the claimed disclosure , the bridging com according to a first embodiment of the present disclosure . 
ponent utilizes a bridging gear to engage with a toothed FIG . 5 and FIG . 6 respectively are assembly diagrams of 
structure of the rotating component . Or , the electronic device the hinge mechanism in different views according to the first 
further includes an axle coupling component connected 45 embodiment of the present disclosure . 
between the motor unit and the rotating component , and the FIG . 7 is a diagram of a bridging component according to 
motor unit drives the axle coupling component to guide another embodiment of the present disclosure . 
rotation of the rotating component . The bridging component FIG . 8 is a diagram of a twisting component according to 
utilizes a bridging gear to engage with a toothed structure of another embodiment of the present disclosure . 
the axle coupling component . FIG . 9 is an exploded diagram of the twisting component , 

According to the claimed disclosure , a method capable of a rotating component , an axle coupling component , a motor 
automatically executing angle rotation is disclosed . The unit and an angle detecting unit shown in FIG . 8 . method is applied to an electronic device having a first body , FIG . 10 is an exploded diagram of the hinge mechanism a second body and a hinge mechanism , and the second body according to a second embodiment of the present disclosure . is rotatably connected to the first body via the hinge mecha- 55 
nism . The method includes steps of utilizing an axle cou FIG . 11 is an assembly diagram of the hinge mechanism 

according to the second embodiment of the present disclo pling component of the hinge mechanism to acquire an 
included angle of the second body relative to the first body , FIG . 12 is a flow chart of automatically executing the a controller of the electronic device comparing whether the included angle conforms to a threshold range , and the 60 angle rotation according to the embodiment of the present 
controller determining whether to utilize a motor unit of the invention . 
hinge mechanism to rotate the second body relative to the FIG . 13 and FIG . 14 respectively are assembly diagrams 
first body in forward rotation or in backward rotation of the hinge mechanism another type according to the first 
according to a comparison result . embodiment of the present invention . 

According to the claimed disclosure , the method further 65 FIG . 15 and FIG . 16 respectively are assembly diagrams 
includes a step of the controller determining whether another of the hinge mechanism in different views according to 
included angle of the second body relative to the first body another embodiment of the present invention . 
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FIG . 17 is an assembly diagram of the hinge mechanism motion . An end of the stretching portion 282 is connected to 
in another type according to the second embodiment of the the base portion 281 , and the other end of the stretching 
present disclosure . portion 282 is connected to the second rotation axle 22. An 

angle detecting unit 34 of the hinge mechanism 16 is 
DETAILED DESCRIPTION 5 connected to the axle coupling component 30 via the bridg 

ing component 36. In the embodiment , the bridging com 
Please refer to FIG . 1 to FIG . 3. FIG . 1 and FIG . 2 ponent 36 can be a gear set including two bridging gears , the 

respectively are diagrams of an electronic device 10 in bridging gear 361 is connected to the angle detecting unit 34 
different operation modes according to an embodiment of via the axle 38 , the bridging gear 362 is engaged between the 
the present disclosure . FIG . 3 is a partial diagram of the 10 bridging gear 361 and a toothed structure of the axle 
electronic device 10 in another view according to the coupling component 30 , so the angle detecting unit 34 can 
embodiment of the present disclosure . The electronic device synchronously acquire a rotary angle of the axle coupling 
10 includes a first body 12 , a second body 14 and a hinge component 30 . 
mechanism 16. The electronic device 10 can be a notebook The bridging component further can be a transmission 
computer , and the first body 12 is the host and the second 15 belt set . Please refer to FIG . 7. FIG . 7 is a diagram of the 
body 14 is the display accordingly . The hinge mechanism 16 bridging component 36 ' according to another embodiment of 
is disposed between the first body 12 and the second body the present disclosure . The bridging component 36 ' can 
14 , and the second body 14 can be rotatably connected to the include a bridging gear 363 and a transmission belt 364. The 
first body 12 via the hinge mechanism 16. In the embodi- bridging gear 363 is connected to the angle detecting unit 34 
ment of the present disclosure , the hinge mechanism 16 is 20 via the axle 38. The transmission belt 364 is disposed on the 
the biaxial mechanism ; while the second body 14 is rotated bridging gear 363 and the toothed structure of the axle 
relative to the first body 12 , a side of the second body 14 coupling component 30 , the angle detecting unit 34 can 
adjacent to the first body 12 is moved around a related side synchronously acquire the rotary angle of the axle coupling 
of the first body 12 to avoid structural interference , as shown component 30 via the transmission belt 364 of the bridging 
in FIG . 2. A style of the hinge mechanism is not limited to 25 component 36 ' . 
the above mentioned embodiment . As shown in FIG . 4 and FIG . 5 , the hinge mechanism 16 

Please refer to FIG . 4 to FIG . 6. FIG . 4 is an exploded further disposes two ends of the twisting component 40 
diagram of the hinge mechanism 16 according to a first respectively on the first rotation axle 18 and the second 
embodiment of the present disclosure . FIG . 5 and FIG . 6 rotation axle 22. Torsion of the hinge mechanism 16 is 
respectively are assembly diagrams of the hinge mechanism 30 derived from friction generated by the twisting component 
16 in different views according to the first embodiment of 40 rotated relative to the first rotation axle 18 and the second 
the present disclosure . A first rotation axle 18 ( which is rotation axle 22. The twisting component 40 is located 
represented as one of at least two rotation axles ) of the hinge between the first rotation axle 18 and the second rotation 
mechanism 16 is connected to the first body 12 via a first axle 22 , so that the first rotation axle 18 is far distant from 
connecting component 20 , a second rotation axle 22 ( which 35 the second rotation axle 22. Design of the twisting compo 
is represented as the other rotation axle of the at least two nent 40 is not limited to the above - mentioned embodiment , 
rotation axles ) is connected to the first rotation axle 18 in a which depends on actual demand . Please refer to FIG . 8 and 
non - coaxial manner ; for example , the second rotation axle FIG . 9. FIG . 8 is a diagram of the twisting component 40 
22 can be linked with the first rotation axle 18 by a according to another embodiment of the present disclosure . 
transmission gear set 24 located between the first rotation 40 FIG . 9 is an exploded diagram of the twisting component 
axle 18 and the second rotation axle 22 , and the second 40 ' , the rotating component 28 , the axle coupling component 
rotation axle 22 is connected to the second body 14 via the 30 , the motor unit 32 and the angle detecting unit 34 shown 
second connecting component 26. A first main gear 241 of in FIG . 8. The twisting component 40 ' can be disposed on 
the transmission gear set 24 is disposed on the first rotation the first rotation axle 18 and / or the second rotation axle 22 . 
axle 18 , a second main gear 242 of the transmission gear set 45 For example , a nut unit 42 of the twisting component 40 ' can 
24 is disposed on the second rotation axle 22 , and two sub be locked on the first rotation axle 18 , a resilient component 
gears 243 are engaged between the first main gear 241 and 44 is compressed by the nut unit 42 , so that a gasket 46 and 
the second main gear 242 , so that the second body 14 can be the first rotation axle 18 are pressed accordingly to generate 
inversely and synchronously rotated relative to the first body the friction . As the embodiment shown in FIG . 8 and FIG . 

50 9 , the twisting component 40 ' is disposed on an axle center 
A rotating component 28 of the hinge mechanism 16 is of the first rotation axle 18 and / or an axle center of the 

connected to the first rotation axle 18 and the second rotation second rotation axle 22 , the first rotation axle 18 can be near 
axle 22. An axle coupling component 30 of the hinge to the second rotation axle 22 to minimize dimensions of the 
mechanism 16 is connected between the motor unit 32 and hinge mechanism 16 . 
the rotating component 28. The first rotation axle 18 , the 55 Please refer to FIG . 13 and FIG . 14. FIG . 13 and FIG . 14 
second rotation axle 22 and the rotating component 28 are respectively are assembly diagrams of the hinge mechanism 
parts of a hinge component of the hinge mechanism 16. The 16 in another type according to the first embodiment of the 
rotating component 28 includes a base portion 281 and a present invention . The motor unit 32 of the above - mentioned 
stretching portion 282. The base portion 281 is similar to a embodiment is directly connected to the axle coupling 
tube - typed structure , and the stretching portion 282 is simi- 60 component 30 for driving the rotating component 28 ; how 
lar to a plank - typed structure . The base portion 281 is fixed ever in the other possible embodiment , as shown in FIG . 13 , 
to the axle coupling component 30 and connected to the first the motor unit 32 can be connected to the bridging gear 362 
rotation axle 18 in a loose fit manner . The rotating compo- of the bridging component 36. Because the bridging gear 
nent 28 utilizes a fixing component 283 to pass through the 362 is engaged between the bridging gear 361 and the 
locking hole 301 of the axle coupling component 30 and the 65 toothed structure of the axle coupling component 30 , the 
base portion 281 , so as to lock the rotating component 28 motor unit 32 drives the bridging gear 362 , the bridging gear 
and the axle coupling component 30 for synchronous 362 can synchronously guide the bridging gear 361 and the 

12 . 
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axle coupling component 30 , and the angle detecting unit 34 second rotation axle 22 , and the second rotation axle 22 is 
connected to the bridging gear 361 can immediately detect encircled around the first rotation axle 18 via the transmis 
the rotary angle of the axle coupling component 30 and the sion gear set 24. The second rotation axle 22 is folded and 
rotating component 28. As shown in FIG . 14 , the motor unit unfolded relative to the first rotation axle 18 by encirclement 
32 can be connected to the bridging gear 361 of the bridging 5 of the second body 14 and the first body 12. The controller 
component 36 , and the angle detecting unit 34 can directly 48 analyzes data from the angle detecting unit 34 to confirm 
detect the rotary angle of the bridging gear 361 driven by the that the second body 14 is rotated to the predetermined 
motor unit 32. The bridging gear 361 can be utilized to drive angle , then the hinge mechanism 16 is stopped and the 
the axle coupling component 30 and the rotating component second body 14 can be located at the predetermined angle . 
28 via the bridging gear 362 , so the angle detecting unit 34 10 Please refer to FIG . 10 and FIG . 11. FIG . 10 is an 
can indirectly acquire the rotary angle of the axle coupling exploded diagram of the hinge mechanism 16 ' according to 
component 30 and the rotating component 28 . a second embodiment of the present disclosure . FIG . 11 is an 

Please refer to FIG . 15 and FIG . 16. FIG . 15 and FIG . 16 assembly diagram of the hinge mechanism 16 ' according to 
respectively are assembly diagrams of the hinge mechanism the second embodiment of the present disclosure . The hinge 
16 " in different views according to another embodiment of 15 mechanism 16 ' includes a rotation axle 50 , a first connecting 
the present invention . In this embodiment , the hinge mecha- component 52 , a second connecting component 54 , a motor 
nism 16 " does not have design of the axle coupling com- unit 56 , an axle coupling component 58 and an angle 
ponent ; the motor unit 32 is connected to the bridging gear detecting unit 60. The rotation axle 50 , the first connecting 
361 or the bridging gear 362 of the bridging component 36 , component 52 and the second connecting component 54 can 
the bridging gear 362 is directly engaged with the toothed 20 be parts of the hinge component of the hinge mechanism 16 ' . 
structure of the rotating component 28 , and dimensions of The angle detecting unit 60 is disposed on an end of the 
the hinge mechanism 16 " can be effectively minimized for rotation axle 50 to acquire the rotary angle . An annular slot 
the thin - typed notebook computer . As shown in FIG . 15 and 501 is formed on the rotation axle 50. The annular slot 501 
FIG . 16 , the motor unit 32 drives the rotating component 28 is sheathed by the first connecting component 52 and the first 
to rotate via the first rotation axle 18 ( which is used as an 25 connecting component 52 can be rotated with the rotation 
axle center ) merely through the bridging component 36 , so axle 50. The first connecting component 52 can be disposed 
as to encircle the second rotation axle 22 around the first on the annular slot 501 in a tight fit manner ; however an 
rotation axle 18 . assembly application of the first connecting component 52 

The angle detecting unit 34 can be a potentiometer , a and the annular slot 501 is not limited to the above 
gravity sensor or an acceleration sensor . The second body 14 30 mentioned embodiment . The second connecting component 
is rotated relative to the first body 12 , and rotation infor- 54 is fixed to the annular slot 501 and synchronously rotated 
mation of the second rotation axle 22 is transmitted to the with the rotation axle 50. The first connecting component 52 
angle detecting unit 34 via the rotating component 28 , the is connected to the first body 12 , and the second connecting 
axle coupling component 30 and the bridging component 36 . component 54 is connected to the second body 14 of the 
While the rotation information is transmitted to the angle 35 electronic device 10. The axle coupling component 58 is 
detecting unit 34 by the bridging component 36 , the angle connected between the rotation axle 50 and the motor unit 
detecting unit 34 generates a corresponding voltage value 56 . 
( which can be transformed into the rotary angle of the axle It should be mentioned that the rotation axle 50 can be a 
coupling component 30 ) , a controller 48 of the electronic pillar structure ( such as the cylinder or the polygon column ) 
device 10 analyzes the voltage value to acquire an included 40 having an indentation 502 , the motor unit 56 includes a shaft 
angle between the second body 14 and the first body 12 , and structure having a concave 561. Shapes of two ends of the 
the included angle can be displayed on the screen of the axle coupling component 58 are designed accordingly to 
second body 14 or be utilized to actuate a specific applica- engage with the indentation 502 of the rotation axle 50 and 
tion program ( such as a procedure of automatically execut- the concave 561 of the motor unit 56. Otherwise , the hinge 
ing angle rotation ) of the electronic device 10 . 45 mechanism 16 ' further can utilize a fixing component 62 to 

Several screen folding / unfolding parameters , such like the pass through the axle coupling component 58 and to lock 
common used included angle of the second body 14 relative onto the rotation axle 50 , or to pass through the axle 
to the first body 12 , can be pre - set for the electronic device coupling component 58 to lock onto the shaft structure of the 
10 by the user . While the electronic device 10 is activated , motor unit 56 . 
the controller 48 electrically connected to the hinge mecha- 50 Please refer to FIG . 17. FIG . 17 is an assembly diagram 
nism 16 is utilized to acquire the voltage value generated by of the hinge mechanism 16 ' in another type according to the 
the angle detecting unit 34 , so as to ensure the initial second embodiment of the present disclosure . The hinge 
folding / unfolding angle of the screen . Then , the controller mechanism 16 ' in this specific type does not have design of 
48 determines whether the initial folding / unfolding angle the axle coupling component . The motor unit 56 can be 
conforms to a threshold range ( the predetermined screen 55 assembled with the rotation axle 50 via the fixing component 
folding / unfolding parameters ) . Since the initial folding / un- 62 , which means the rotation axle 50 is rotated and driven 
folding angle conforms to the threshold range , the angle of directly by the motor unit 56. The hinge mechanism 16 ' has 
the second body 14 is correct and the hinge mechanism 16 no axle coupling component can provide minimal structural 
is static ; since initial folding / unfolding angle does not con- dimensions for the specific thin - typed notebook computer . 
form to the threshold range , the angle of the second body 14 60 In the second embodiment , while the electronic device 10 
is not equal to an expected value and the controller 48 drives is activated , the controller 48 acquires the voltage value of 
the motor unit 32 to rotate the axle coupling component 30 the angle detecting unit 60 to ensure the initial folding 
and the rotating component 28. While the rotating compo- unfolding angle of the screen . Then , the controller 48 
nent 28 is rotated relative to the first rotation axle 18 , the first compares whether the initial folding / unfolding angle con 
rotation axle 18 is stayed at a stationary condition because 65 forms to the threshold range , the hinge mechanism 16 ' is 
the base portion 281 is disposed on the first rotation axle 18 static while the initial folding / unfolding angle conforms to 
in a loose fit manner ; the rotating component 28 pushes the the threshold range , and the motor unit 56 is driven to rotate 

a 



a 

US 11,256,228 B2 
9 10 

the rotation axle 50 via the axle coupling component 58 the capturing image generated by the camera 64 is located 
while the initial folding / unfolding angle does not conform to within a predetermined position or a predetermined range 
the threshold range . The second connecting component 54 inside the capturing image . The unfolding angle of the 
and the second body 14 are rotated in accordance with the second body 14 may exceed a predetermined value since 
rotation axle 50 , to adjust angles of depression and elevation 5 position of the human face pattern is lower , and the unfold 
of the screen ( the second body 14 ) of the electronic device ing angle of the second body 14 may be smaller than the 
10. While the rotation axle 50 is rotated , the angle detecting predetermined value since the position of the human face 
unit 60 immediately acquires the current rotary angle of the pattern is lifted , so that the controller 48 can execute the 
rotation axle 50 , and the controller 48 continuously com- method of automatically executing the angle rotation to 
pares whether the rotary angle of the rotation axle 50 is 10 adjust the included angle of the second body 14 relative to 
within the threshold range ; while the rotary angle is out of the first body 12 . 
the threshold range , the instant situation conforms to a In conclusion , the present disclosure utilizes the angle 
specific condition of automatically executing the angle rota- detecting unit to detect the included angle of the screen 
tion , the controller 48 drives the hinge mechanism 16 ' to relative to the host of the electronic device . The hinge 
control rotary directions and rotary angles of the second 15 mechanism can automatically rotate the screen to the pre 
connecting component 54 and the related second body 14 , determined angle ( which can be set by the user ) while the 
the hinge mechanism 16 ' is stopped until the second body 14 included angle is larger than or smaller than the predeter 
is located at the predetermined angle . mined value or the predetermined range . The hinge mecha 

Please refer to FIG . 12. FIG . 12 is a flow chart of nism can be a uniaxial hinge design , the motor unit directly 
automatically executing the angle rotation according to the 20 utilizes the rotation axle to rotate the screen relative to the 
embodiment of the present invention . The method illustrated host ; further , the hinge mechanism can be a biaxial hinge 
in FIG . 12 is suitable for the electronic device 10 and the design , the motor unit drives rotation of the rotating com 
related hinge mechanism 16 of the first embodiment or the ponent , the rotating component does not move the first 
related hinge mechanism 16 ' of the second embodiment rotation axle while being rotated ( which means the rotating 
shown in FIG . 1. First , the controller 48 utilizes the angle 25 component is idling ) , and the rotating component still can 
detecting units 34 and 60 to acquire the included angle encircle the second rotation axle around the first rotation 
between the second body 14 and the first body 12 ( step axle to rotate the screen relative to the host . 
S100 ) , wherein the included angle can be transformed by the Those skilled in the art will readily observe that numerous 
voltage value generated by the angle detecting units 34 and modifications and alterations of the device and method may 
60. Then , the included angle is compared whether to con- 30 be made while retaining the teachings of the invention . 
form to the predetermined threshold range ( step S102 ) . The Accordingly , the above disclosure should be construed as 
motor units 32 and 56 are stopped since the included angle limited only by the metes and bounds of the appended 
conforms the predetermined threshold range ( step S104 ) , claims . 
and the included angle is compared to determine whether the What is claimed is : 
included angle is larger than or smaller than the predeter- 35 1. A hinge mechanism capable of automatically executing 
mined angle since the included angle does not conform to angle rotation , comprising : 
the predetermined threshold range ( step S106 ) . While the a rotation axle ; 
included angle is larger than the predetermined angle , the a first connecting component rotatably connected to the 
motor units 32 and 56 drive the second body 14 to be rotation axle ; 
forward rotated alongside the first body 12 ( step S108 ) ; 40 a second connecting component fixed to the rotation axle , 
while the included angle is smaller than the predetermined wherein the first connecting component and the second 
angle , the motor units 32 and 56 drive the second body 14 connecting component are rotated on the same rotation 
to be backward rotated away from the first body 12 ( step axle annularly ; 
S110 ) . After execution of steps S108 and S110 , step S110 is an angle detecting unit disposed on an end of the rotation 
preferably executed again till the included angle is adjusted 45 axle and adapted to acquire a rotary angle of the 
to fit in with a predetermined state by the user . rotation axle ; 

The foresaid threshold range is a specific angle range ( an a motor unit connected to the rotation axle , the motor unit 
allowance about the screen folding / unfolding angle param driving rotation of the rotation axle and the second 
eters ) of the second body 14 unfolded relative to the first connecting component in accordance with acquired 
body 12 , and the included angle within the specific angle 50 information of the angle detecting unit ; and 
range belongs to a situation of the operational custom by the an axle coupling component connected between the rota 
user . While the included angle ( the initial folding / unfolding tion axle and the motor unit , the motor unit driving the 
angle of the screen ) acquired by the angle detecting units 34 rotation of the rotation axle and the second connecting 
and 60 does not conform to the threshold range , the included component via the axle coupling component ; 
angle is compared with the predetermined angle ( which can 55 wherein the rotation axle is a pillar structure having an 
be a boundary value of the specific angle range , or other indentation , an end of the motor unit is a shaft structure 
specific value ) to determine whether an angle of the second having a concave , two ends of the axle coupling 
body 14 unfolded relative to the first body 12 is large or component are respectively engaged with the indenta 
small , and further to decide whether the motor units 32 and tion of the rotation axle and the concave of the motor 
56 drive forward rotation or backward rotation of the second 60 unit . 
body 14. The said threshold range and the predetermined 2. The hinge mechanism of claim 1 , wherein an annular 
angle not only can be pre - set by the user , but also can be slot is formed on the rotation axle , the annular slot is 
decided by utilizing the camera 64 ( which is shown in FIG . sheathed by the first connecting component , and the second 
1 and FIG . 2 ) of the electronic device 10 to execute human connecting component is engaged with the annular slot to be 
face identification procedure for determining the unfolding 65 synchronously rotated in accordance with the rotation axle . 
angle of the second body 14 relative to the first body 12. The 3. The hinge mechanism of claim 1 , wherein the hinge 
controller 48 can analyze whether a human face pattern on mechanism further utilizes a fixing component passing 
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through the axle coupling component to assemble with the 5. The hinge mechanism of claim 4 , wherein the rotating 
rotation axle and / or the motor unit . component pushes the other rotation axle and drives the 

4. A hinge mechanism capable of automatically executing other rotation axle to rotate around the one of the rotation 
angle rotation , comprising : axles via the transmission gear set . at least two rotation axles connected with each other in a 6. The hinge mechanism of claim 4 , further comprising : non - coaxial manner ; a bridging component , the angle detecting unit being a transmission gear set engaged between the at least two 

rotation axles , the transmission gear set comprising two connected to the rotating component via the bridging 
main gears and two sub gears , the two main gears being component 
respectively disposed on the at least two rotation axles , 7. The hinge mechanism of claim 6 , wherein the motor 
and the two sub gears being engaged with each other unit is connected to the rotating component via the bridging 
and engaged between the two main gears so that component . 
rotation of the at least two rotation axles are synchro- 8. The hinge mechanism of claim 6 , wherein the bridging 
nous ; component utilizes a bridging gear to engage with a toothed a rotating component connected to the at least two rota structure of the rotating component . tion axles ; 

a motor unit connected to the rotating component , the 9. The hinge mechanism of claim 6 , wherein the bridging 
motor unit driving the rotating component to rotate component utilizes a bridging gear to engage with a toothed 

structure of the axle coupling component . relative to one of the at least two rotation axles , so as 
to rotate the other rotation axle of the at least two 10. The hinge mechanism of claim 4 , wherein a locking 
rotation axles around the one of the rotation axles via 20 hole is formed on the axle coupling component , the rotating 
the rotating component ; component further comprises a fixing component , the fixing 

an angle detecting unit connected to the motor unit or the component passes through the base portion and the locking 
rotating component and adapted to acquire a rotary hole to assemble with the rotating component and the axle 
angle of the rotating component generated by the motor coupling component . 
unit ; and 11. The hinge mechanism of claim 6 , wherein the bridging 

an axle coupling component connected between the motor component is a gear set or a transmission belt set . 
unit and the rotating component , the motor unit driving 12. The hinge mechanism of claim 4 , wherein the one of 

the rotation axles is static while the rotating component is the axle coupling component to guide rotation of the 
rotating component ; rotated by the axle coupling component . 

wherein the rotating component comprises a base portion 30 13. The hinge mechanism of claim 4 , further comprising : 
and a stretching portion , the base portion is fixed to the at least one twisting component , two ends of the at least 

one twisting component being respectively disposed on axle coupling component and connected to the one of 
the rotation axles in a loose fit manner , an end of the the at least two rotation axles , or the at least one 
stretching portion is connected to the base portion and twisting component being disposed on at least one of 

the at least two rotation axles . the other end of the stretching portion is fixed to the 35 
other rotation axle . 
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